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MECHANISM TO DISABLE DYNAMICALLY A 
COMPUTER AUDIO INPUT/OUTPUT CONNECTOR 

Gary S. Kitten 
Anthony B. Armstrong 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to audio connectors, and more particularly to an 
apparatus and method for significantly reducing spurious noise coupled onto one 
audio input/output ("I/O") connector and preventing such spurious noise from 
interfering with a signal from another audio I/O connector. 

Description of the Related Art 

Computer systems in general and personal computer systems in particular 
have attained widespread use for providing computer power to many segments of 
today's modern society. A personal computer system can usually be defined as a 
desktop, floor standing, or portable microcomputer that includes a system unit having 
a system processor and associated volatile and non- volatile memory, a display 
monitor, a keyboard, one or more removable storage devices, a fixed drive storage 
device, and an optional printer. One of the distinguishing characteristics of these 
systems is the use of a system board to connect these components together 
electronically. These personal computer systems are designed primarily to provide 
independent computing power to a single user (or to a relatively small group of users 
in the case of personal computers that serve as computer server systems) and are 
inexpensively priced for purchase by individuals or small businesses. A personal 
computer system may also include one or more of a plurality of I/O devices (z.e., 
peripheral devices) that are coupled to the system processor and that perform 
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specialized functions. Examples of peripheral devices include modems, sound and 
video devices, or specialized communication devices. Mass storage devices such as 
hard disks, compact disk read only memory ("CD-ROM") drives, and magneto- 
optical drives are also considered to be peripheral devices. Computers capable of 
5 producing sound effects are in increasing demand as computers are used for business 
applications, artistic endeavors, entertainment, and education. Computers requiring 
audio inputs through devices such as microphones are in increasing demand as 
computers are used for applications requiring audio data inputs (e.g., dictation 
programs, video conferencing, Voice over Internet Protocol ("VoIP")? and voice 
10 recognition programs). 

Computer systems today often include audio controllers (e.g., sound cards) to 
which audio I/O peripheral devices (e.g., microphones and speaker systems) can be 
attached for the input or output and processing of signals representing sound. Most 
computer systems provide hardware audio I/O connectors such as jacks (i.e., 
connectors designed to receive plugs) via which such audio peripheral devices can be 
connected to the computer system's audio controller or integrated audio solution. 
Primary audio I/O connectors are often located at the back of a computer system to 
allow coupling of devices on a more permanent basis without crowding the work area 
at the front of the computer system. Secondary audio I/O connectors may be located 
on or near the front of a computer system to make them more accessible to users. 

References to audio controllers and other integrated audio solutions, audio I/O 
connectors, and audio devices specifically include audiovisual controllers and other 
integrated audiovisual solutions, audiovisual I/O connectors, and audiovisual devices. 

This placement of audio I/O connectors often gives rise to spurious noise 
25 coupled onto a primary audio I/O connector and its associated electrical components 
and cabling. This noise may be troublesome at any time, but particularly when a 
device is coupled to a secondary audio I/O connector. If this noise coupled onto the 
primary audio I/O connector is not significantly reduced, it is processed with, and in 
that sense interferes with, the signal associated with a device coupled to a secondary 
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audio I/O connector, reducing the quality of the input or output from the device 
coupled to the secondary audio I/O connector. A challenge presented by this situation 
is the effective and inexpensive significant reduction of the spurious noise. One 
method of reducing this noise involves simply grounding the primary audio I/O 
5 connector when a device is coupled to a secondary I/O connector. This method, 

depending on the physical location of the coupling of the primary audio I/O connector 
to ground, may still allow the coupling of some spurious noise onto the primary audio 
I/O connector. Another method of reducing spurious noise coupled onto a primary 
audio I/O connector is to open the connection to the primary audio I/O connector 
10 when a device is coupled to a secondary I/O connector. The switches required for 
this, however, are manufactured in multiple units to a pack, making this method 
expensive to implement. Another method of reducing spurious noise coupled onto a 
primary audio I/O connector is to shield the connectors and their associated electrical 
components and cabling, but adequate shielding is also expensive to implement. 

15 SUMMARY OF THE INVENTION 

The present invention relates to a method of dynamically disabling a primary 
audio I/O connector when a device is connected to a secondary audio I/O connector 
and locating the disablement point to significantly reduce any spurious noise coupled 
onto the primary audio I/O connector and its associated electrical components and 
20 cabling. In one embodiment, a transistor disables a primary audio I/O connector by 
pulling it to a zero voltage level when a device is coupled to an secondary audio I/O 
connector. 

In another embodiment, a direct-current ("DC") blocking cap is included with 
the disabling device to prevent spurious noise from bleeding through the circuit. 

25 In another embodiment, a mechanical switch detects the coupling of an audio 

I/O device coupled to a secondary audio I/O connector and disables a primary audio 
I/O connector. 
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One advantage of the present invention is that transistors are relatively 
inexpensive electronic components and can be purchased singly. Another advantage 
of the present invention is that a transistor provides a low resistance from the primary 
audio cable to ground, ensuring that the cable is thoroughly grounded and 
5 significantly reducing the interference coupled onto the primary audio I/O connector 
and its associated electrical components and cabling. 

An improvement to the reduction of spurious noise coupled onto a primary 
audio I/O connector is desirable that is more effective and less expensive than the 
methods now in use. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention may be better understood, and its numerous objects, 
features, and advantages made apparent to those skilled in the art by referencing the 
accompanying drawings. 

Figure 1 is a block diagram of a typical computer system with which the 
15 present invention may be used. 

Figure 2 is a functional block diagram of an exemplary computer audio circuit 
with which the present invention can be used, including an embodiment of the present 
invention. 

Figure 3 is a circuit diagram of an exemplary computer audio circuit with 
20 which the present invention can be used, including an embodiment of the present 
invention. 

The use of the same reference symbols in different drawings indicates similar 
or identical items. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT^ S) 

The following sets forth a detailed description of a mode for carrying out the 
invention. The description is intended to be illustrative of the invention and should 
not be taken to be limiting. 

5 Figure 1 is a block diagram of an exemplary computer system 100 that may be 

found in many forms, including, for example, mainframes, minicomputers, 
workstations, servers, personal computers, internet terminals, notebooks, and 
embedded systems. Personal computer ("PC") systems, such as those compatible 
with the x86 configuration, include desktop, floor standing, or portable versions. A 

10 typical PC system 100 is a microcomputer that includes a microprocessor (or simply 
"processor") 110, associated main memory 150 and control logic and a number of 
peripheral devices that provide I/O for the system 100. Exemplary computer system 
1 00 is powered by a power supply 114 with voltage regulator 115. The peripheral 
devices often include keyboards 191, mouse-type input devices 192, and other 

15 traditional I/O devices (not shown) that may include display monitors, floppy and 

hard disk drives, CD-ROM drives, modems, and printers. The number of I/O devices 
being added to personal computer systems continues to grow. For example, many 
computer systems also include terminal devices, televisions, sound devices, voice 
recognition devices, electronic pen devices, and mass storage devices such as tape 

20 drives, or digital video disks ("DVDs"). The peripheral devices usually communicate 
with the processor over one or more peripheral component interconnect ("PCI") slots 
166, universal serial bus ("USB") ports 175, or integrated device electronics ("IDE") 
connectors 176. The PCI slots 166 may use a card/bus controller 165 to connect to 
one or more buses such as host bus 120, PCI bus 160, and low pin count ("LPC") bus 

25 180, with the buses commimicating with each other through the use of one or more 
hubs such as graphics controller memory hub 140 and I/O controller hub 170. 
Typical systems such as exemplary system 100 often include network interface 
cabling slots 198 to accommodate network cards that mediate between the computer 
and the physical media over which transmissions to and from system 100 travel. The 

30 USB ports 175 and IDE connectors 176 may connect to one or more of the hubs 140, 
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1 70. The hubs may communicate with each other through the use of one or more 
links such as hub link 190. Many I/O devices can also be accommodated by parallel 
ports 193 and serial ports 194 that are coupled to an I/O controller 187 that is in turn 
coupled to a LPC bus 180. Typical computer systems often include a graphics card 
5 130 coupled to a graphics memory controller hub 140 by a graphics bus 135 and a 
main memory 150 coupled to a graphics memory controller hub 140 by a system 
management ("SM") bus 130. Finally, a typical computer system also includes 
software modules known as the basic input/output system (BIOS). The BIOS code 
184 is usually stored on the firmware hub 186 in memory 183. 

10 Exemplary computer system 100 in Figure 1 includes a primary audio I/O 

connector 145 and a secondary audio I/O connector 195 to which audio I/O devices 
can be coupled to connect them to the audio controller 155, and transistor 146 pulls a 
device coupled to primary audio I/O connector 145 to a substantially zero voltage 
level when a device is coupled to secondary audio I/O connector 195. A first 

15 embodiment of the present invention is represented conceptually in Figure 1 as a 
transistor 146 coupled to connectors 145 and 195 and ground. 

In the present invention, a transistor may be conceptualized as having a 
control terminal that controls the flow of current between a first current handling 
terminal and a second current handling terminal. An appropriate condition on the 

20 control terminal causes a current to flow from/to the first current handling terminal 
and to/from the second current handling terminal. In a bipolar NPN transistor, the 
first current handling terminal is the collector, the control terminal is the base, and the 
second current handling terminal is the emitter. A sufficient current into the base 
causes a collector-to-emitter current to flow. In a bipolar PNP transistor, the first 

25 current handling terminal is the emitter, the control terminal is the base, and the 

second current handling terminal is the collector. A current exiting the base causes an 
emitter-to-collector current to flow. 

A FET may likewise be conceptualized as having a control terminal that 
controls the flow of current between a first current handling terminal and a second 
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current handling terminal. Although FETs are frequently discussed as having a drain, 
a gate, and a source, in most such devices the drain is interchangeable with the source. 
This is because the layout and semiconductor processing of the transistor is 
symmetrical (which is typically not the case for bipolar transistors). For an N-channel 
5 FET, the current handling terminal normally residing at the higher voltage is 

customarily called the drain. The current handling terminal normally residing at the 
lower voltage is customarily called the source. A sufficient voltage on the gate causes 
a current to therefore flow from the drain to the source. The gate-to-source voltage 
referred to in an N-channel FET device equations merely refers to whichever 

10 diffusion (drain or source) has the lower voltage at any given time. To reflect the 
symmetry of most N-channel FETs, the control terminal is the gate, the first current 
handling terminal may be termed the "drain/source," and the second current handling 
terminal may be termed the "source/drain." Such a description is equally valid for a 
P-channel FET, since the polarity between drain and source voltages, and the 

15 direction of current flow between drain and source, is not implied by such 

terminology. Alternatively, one current handling terminal may be arbitrarily deemed 
the "drain" and the other deemed the "source," with an implicit understanding that the 
two are not distinct, but interchangeable. 

Referring to Figure 2, a functional block diagram of a circuit 200, an 
20 exemplary computer audio circuit with two inputs or outputs, is shown. Circuit 200 
comprises disabling device 210 and circuit element 227, which, taken together, 
represent a second embodiment of the present invention. Circuit element 227 couples 
filter circuit 220 with inverting amplifier 230 and serves as a DC blocking cap. 
Exemplary circuit 200 further comprises a filter circuit 220, an inverting amplifier 
25 230, and an integrating amplifier 240. Exemplary circuit 200 further comprises 
primary audio I/O coupling 250, secondary audio I/O coupling 255, audio input 
reference voltage coupling 260, audio input power coupling 265, microphone bias 
supply coupling 266, and primary audio input disable signal coupling 213. 
Exemplary circuit 200 further comprises circuit element 281, which couples audio 
30 input reference voltage coupling 260 to circuit element 227 and inverting amplifier 
230 at a point in circuit 200 disposed between circuit element 227 and integrating 
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amplifier 230. Exemplary circuit 200 further comprises audio I/O coupling 270, 
which couples exemplary circuit 200 to the remainder of exemplary computer system 
100. 

Referring to Figure 3, a circuit diagram of a circuit 300, an exemplary 
5 computer audio circuit with two inputs, is shown. Circuit 300 comprises disabling 
device 210 and circuit element 227, which, taken together, represent a second 
embodiment of the present invention. Disabling device 210 comprises circuit element 
212 and FET 211 where the drain is coupled to primary audio input coupling 250, the 
source is coupled to ground, and the gate is coupled to primary audio input disable 
10 signal coupling 213. Filter circuit 220 comprises circuit elements 221, 222, 223, 224, 
225, 226 and 228. Inverting amplifier 230 comprises circuit elements 231, 232, 233, 
and 234, and operational amplifier 235. Integrating filter 240 comprises circuit 
elements 236, 241, 242, 243, 244, and 280, and operational amplifier 245. 

One skilled in the art will recognize that the foregoing components and 
15 devices in Figures 1, 2, and 3 are used as examples for the sake of conceptual clarity 
and that various configuration modifications are common. Consequently, as used 
herein the specific exemplars set forth in Figures 1, 2, and 3 are intended to be 
representative of their more general classes. In general, use of any specific exemplar 
herein is also intended to be representative of its class, and the non-inclusion of such 
20 specific devices in the foregoing list should not be taken as indicating that limitation 
is desired. 
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WHAT IS CLAIMED IS: 



1 1 . An apparatus comprising: 

2 a first audio input/output connector; 

3 at least one second audio input/output connector; 

4 an audio controller; 

5 a circuit coupling the first audio input/output connector to the audio controller; 

6 at least one circuit coupling at least one second audio input/output connector 

7 to the audio controller; and 

8 a device electrically decoupling the first audio input/output connector from the 

9 circuit coupling the first audio input/output connector to the audio 

10 controller when an audio input/output device is coupled to at least one 

1 1 second input/output connector. 

1 2. The apparatus of Claim 1, wherein the device electrically decoupling 

2 the first audio input/output connector from the circuit coupling the first audio 

3 input/output connector to the audio controller when an audio input/output device is 

4 coupled to at least one second input/output connector comprises a transistor. 

1 3. The apparatus of Claim 2, wherein the transistor is a field effect 

2 transistor comprising a drain, a source, and a gate, wherein the drain is coupled to the 

3 first audio input/output connector, the source is coupled to ground, and the gate is 

4 coupled to at least one second audio input/output connector such that current flows 

5 into the gate when an audio input/output device is coupled to a second audio 

6 input/output connector to which the gate is coupled. 

1 4. The apparatus of Claim 1, comprising a direct-current blocking cap, 

2 wherein the device is coupled between the direct-current blocking cap and at least one 

3 second audio input/output connector. 

1 5. The apparatus of Claim 1, wherein the device electrically decoupling 

2 the first audio input/output connector from the circuit coupling the first audio 
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3 input/output connector to the audio controller when an audio input/output device is 

4 coupled to at least one second input/output connector comprises a mechanical switch. 

1 6. The apparatus of Claim 1 , wherein the first audio input/output 

2 connector comprises a jack. 

1 7. The apparatus of Claim 1, wherein the second audio input/output 

2 connector comprises a jack. 

1 8. A computer system, comprising: 

2 a processor; 

3 a memory coupled to the processor; 

4 an audio controller coupled to the processor; 

5 a first audio device input/output connector coupled to the audio controller; 

6 at least one second audio device input/output connector coupled to the audio 

7 controller; and 

8 a device electrically decoupling the first audio input/output connector from the 

9 circuit coupling the first audio input/output connector to the audio 

10 controller when an audio input/output device is coupled to at least one 

1 1 second input/output connector. 

1 9. The computer system of Claim 8, wherein the device electrically 

2 decoupling the first audio input/output connector from the circuit coupling the first 

3 audio input/output connector to the audio controller when an audio input/output 

4 device is coupled to at least one second input/output connector comprises a transistor. 

1 10. The computer system of Claim 9, wherein the transistor is a field effect 

2 transistor comprising a drain, a source, and a gate, wherein the drain is coupled to the 

3 first audio input/output connector, the source is coupled to ground, and the gate is 

4 coupled to at least one second audio input/output connector such that current flows 

5 into the gate when an audio input/output device is coupled to a second audio 

6 input/output connector to which the gate is coupled. 
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1 11. The computer system of Claim 8, comprising a direct-current blocking 

2 cap wherein the device is coupled between the direct-current blocking cap an at least 

3 one second audio input/output connector. 

1 12. The computer system of Claim 8, wherein the device electrically 

2 decoupling the first audio input/output connector from the circuit coupling the first 

3 audio input/output connector to the audio controller when an audio input/output 

4 device is coupled to at least one second input/output connector is a mechanical switch. 

1 13. The computer system of Claim 8, wherein the first audio input/output 

2 connector is a jack. 

1 14. The computer system of Claim 13, wherein the second audio 

2 input/output connector comprises a jack. 

1 15. The computer system of Claim 8, wherein the second audio 

2 input/ output connector comprises a j ack. 

1 1 6. A method for disabling a computer system audio device input/output 

2 connector, the method comprising: 

3 detecting the coupling of an audio input/output device to a first audio 

4 input/output connector; and 

5 uncoupling at least one second audio input/output connector from a circuit 

6 coupling at least one second audio input/output connector to the audio 

7 controller when the coupling of an audio input/output device to the 

8 first audio input/output connector is detected. 
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MECHANISM TO DISABLE DYNAMICALLY A 
COMPUTER AUDIO INPUT/OUTPUT CONNECTOR 

Gary S. Kitten 
Anthony B. Armstrong 



ABSTRACT OF THE DISCLOSURE 

An apparatus and method are presented for dynamically disabling a first audio 
input/output ("I/O") connector when an audio I/O device is coupled to a second audio 
I/O connector, locating the disablement point to reduce significantly any spurious 
noise coupled onto the primary audio I/O connector and its associated electrical 
components and cabling. An advantage of the present invention is that it can be 
implemented with components that provide low resistance from the first audio I/O 
connector to ground, thoroughly grounding, and significantly reducing spurious noise 
coupled onto, the first audio I/O connector and associated electronics and cabling. 
This invention therefore also significantly reduces the spurious noise processed with, 
and therefore interfering with, the signal associated with a device coupled to a second 
audio I/O connector, significantly increasing the quality of the input or output signal 
from that secondary device. Another advantage of the present invention is that the 
components required are relatively inexpensive and can be purchased in single units. 



655741 vl 

Client Reference No.: : DC-02368dlr 



-12- 



100 




Voltage 

Regulator 
115 



Graphics Bus 

135 



Graphics Card 
130 




graphics memory 
controller hub 

1 



^parallel port 

193 



serial 
ports 

'194 



Hub Link 
190 



LPC Super I/O 
controller 

187 



LPC BUS 

180 



mouse 

192 



keyboard 

191 





1/0 Controller 




Hub 170 




card/bus 




controller 




165 



186 

Firm Ware Hub 
BIOS 



memory 
bios code 


183 




184 



audio 
controller 

155 



PCI Bus 

160 



A 



PCI Card Slot 



166 




network interface 
card slots 

198 



USB ports 

175 



IDE connectors 

176 



FIG. 1 



Attorney Docket No.: M-8847 US 



DECLARATION FOR PATENT APPLICATION 
AND POWER OF ATTORNEY 

As a below named inventor, we hereby declare that: 

Our residence, post office address and citizenship are as stated below adjacent to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of subject matter (process, machine, 
manufacture, or composition of matter, or an improvement thereof) which is claimed and for which a 
patent is sought by way of the application entitled 

MECHANISM TO DISABLE DYNAMICALLY A 
COMPUTER AUDIO INPUT/OUTPUT CONNECTOR 

is attached hereto. 

and is amended by the Preliminary Amendment attached hereto. 

was filed on as Application Serial No. 

and was amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information, which is material to patentability as defined in Title 
37, Code of Federal Regulations, § 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, § 1 19(a)-(d) of any foreign 
application(s) for patent or inventor's certificate or any PCT international application(s) designating at 
least one country other than the United States of America listed below and have also identified below 
any foreign application(s) for patent or inventor's certificate or any PCT international application(s) 
designating at least one country other than the United States of America filed by me on the same 
subject matter having a filing date before that of the application(s) of which priority is claimed: 



Prior Foreign Application(s) 


Priority Claimed 


Number 


Country 


Day/Month/Y ear Filed 


Yes 


No 


N/A 






□ 


□ 



I hereby claim the benefit under Title 35, United States Code, § 119(e) of any United States 
provisional application(s) listed below: 



Provisional Application Number 


Filing Date 


N/A 





I hereby claim the benefit under Title 35, United States Code, § 120 of any United States 
application(s) or PCT international application(s) designating the United States of America listed 
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
prior application(s) in the manner provided by the first paragraph of Title 35, United States Code, § 
112, I acknowledge the duty to disclose information, which is material to patentability as defined in 
Title 37, Code of Federal Regulations, § 1.56, which became available between the filing date of the 
prior application(s) and the national or PCT international filing date of this application: 



which (check) ^ 



659275 vl 



Page 1 of 3 



Attorney Docket No.: M-8847 US 



Application Serial No. 


Filing Date 


Status (patented, pending, abandoned) 


N/A 







I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and to transact 
all business in the United States Patent and Trademark Office connected therewith: 



Alan H. MacPherson (24,423); Brian D. Ogonowsky (31,988); David W. Heid (25,875); Norman R. 
Klivans (33,003); Edward C. Kwok (33,938); David E. Steuber (25,557); Michael Shenker (34,250); 
Stephen A. Terrile (32,946); Peter H. Kang (40,350); Ronald J. Meetin (29,089); Ken John Koestner 
(33,004); Omkar K. Suryadevara (36,320); David T. Millers (37,396); Michael P. Adams (34,763); 
Robert B. Morrill (43,817); James E. Parsons (34,691); Philip W. Woo (39,880); Emily Haliday 
(38,903); Tom Hunter (38,498); Michael J. Halbert (40,633); Gary J. Edwards (41,008); Daniel P. 
Stewart (41,332); John T. Winburn (26,822); Tom Chen (42,406); Fabio E. Marino (43,339); Don C. 
Lawrence (31,975); Marc R. Ascolese (42,268); Carmen C. Cook (42,433); David G. Dolezal 
(41,71 1); Roberta P. Saxon (43,087); Mary Jo Bertani (42,321); Dale R. Cook (42,434); Sam G. 
Campbell (42,381); Matthew J. Brigham (44,047); Hugh H. Matsubayashi (43,779); Patrick D. 
Benedicto (40,909); TJ. Singh (39,535); Shireen Irani Bacon (40,494); Rory G. Bens (44,028); 
George Wolken, Jr. (30,441); John A. Odozynski (28,769); Cameron K. Kerrigan (44,826); Paul E. 
Lewkowicz (44,870); Theodore P. Lopez (44,881); Mayankkumar M. Dixit (44,064); Eric Stephenson 
(38,321); Christopher Allenby (45,906); David C. Hsia (46,235); Mark J. Rozman (42,1 17); Margaret 
M. Kelton (44,182); Do Te Kim (46,231); Alex Chen (45,591); Monique M. Heyninck (44,763); 
Gregory J. Michelson (44,940); Jonathan Geld (44,702); Emmanuel Rivera (45,760); Jason FarHadian 
(42,523); Matthew J. Spark (43,453); and Elaine H. Lo (41,158). 

Mark P. Kahler (29,178); Michelle M. Turner (35,724); Diana L. Roberts (36,654); Anthony E. 
Peterman (38,270); and Henry Garrana (27,887). 

Please address all correspondence and telephone calls to: 

Stephen A. Terrile 
Attorney for Applicants 
SKJERVEN MORRILL MacPHERSON LLP 

25 Metro Drive, Suite 700 
San Jose, California 95110-1349 

Telephone: 5 12-794-3600 
Facsimile: 512-794-3601 

I declare that all statements made herein of my own knowledge are true, all statements made herein on 
information and belief are believed to be true, and all statements made herein are made with the 
knowledge that whoever, in any matter within the jurisdiction of the Patent and Trademark Office, 
knowingly and willfully falsifies, conceals, or covers up by any trick, scheme, or device a material 
fact, or makes any false, fictitious or fraudulent statements or representations, or makes or uses any 
false writing or document knowing the same to contain any false, fictitious or fraudulent statement or 
entry, shall be subject to the penalties including fine or imprisonment or both as set forth under 1 8 
U.S.C. 1001, and that violations of this paragraph may jeopardize the validity of the application or 
this document, or the validity or enforceability of any patent, trademark registration, or certificate 
resulting therefrom. 



659275 vl 



Page 2 of 3 



Attorney Docket No.: M-8847 US 



Full name of first inventor: Gary S. Kitten 



Inventor's Signature: 



Residence: 



13205 Quadros Pass 
Austin, Texas 78729 



Date: 



Post Office Address: 



13205 Quadros Pass 
Austin, Texas 78729 



Citizenship: USA 



Full name of second inventor: Anthony B. Armstrong 



Inventor's Signature: 



Residence: 




17106 Copperhead Dnve 
Round Rock, Texas 78664 



Date: 



Post Office Address: 



17106 Copperhead Drive 
Round Rock, Texas 78664 



Citizenship: 



USA 



659275 vl 



Page 3 of 3 



